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A curved touch panel and a method for fabricating the same
are disclosed. The curved touch panel with a predetermined
curvature, includes a curved substrate having a curved upper
surface and a curved lower surface, the upper surface being
chemically strengthened and the lower surface being acid-
etched, an adhesive layer disposed on one of the curved
upper surface and the curved upper surface of the curved
substrate, and a curved touch sensor plate with flexibility
having a curved upper surface and curved lower surface
disposed on the adhesive layer opposite to the curved
substrate, wherein the curved upper surface and the curved
lower surface are acid-etched, and the curved substrate, the
adhesive layer, and the curved touch sensor plate are
attached together.

9 Claims, 10 Drawing Sheets
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Providing a substrate having an upper surface and a lower surface. 1-S401

1
Chemically strengthening the upper surface and the lower surface | Sa407
of the substrate with a predetermined depth. o

t
Disposing a first acid-resistant layer on the strengthened upper | ___ <103

surface of the substrate.
{
Stimming the strengthened substrate by acid-etching the lower
surface to a desired thickness to form a slimmed substrate with a —S404
designed curvature as a cover lens

'

Providing a touch sensor plate having an upper surface and a
fower surface.

R
®
FIG. 3A

o

®

Disposing a second acid-resistant layer on the upper surface of the
touch sensor plate.
i
Stimming the touch sensor plate to a thickness by acid-etching
the lower sarface.
'
Disposing an adhesive layer between the slimmed substrate and
the slimmed touch sensor plate.
'
Preliminarily UV curing the adhesive layer to form a preliminary
touch panel without airgap.
i
Molding the preliminary touch panel while UV curing the
preliminary touch panel to form a curved touch panel
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CURVED TOUCH PANEL AND METHOD
FOR FABRICATING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a curved touch
panel and a method for fabricating the same, in particular to
a curved touch panel formed by chemically strengthening,
acid-etching, and attached by adhesive.

2. Description of the Related Art

Conventionally, heating glass at over 500° C. which is
transition temperature or softening point for glass has been
used to fabricate curved glass, and usually by helping of a
mold of desired curvature in a furnace of batch or line type.

However, there were limitations such that different metal
mold is needed for each different curvature or size of glass,
to result in high costs and late delivery. In addition, after the
heating step, the glass may be bended unexpectively due to
change in thermal condition or depending on slow cooling
condition and different unstable speed. And, when co-using
the mold, flaw or crack of surface thereof could affect glass
products, to lead faults such as pit or scratch. Furthermore,
low productivity, high cost for facilities, and large consump-
tion of energy to maintain high temperature are all weakness
of the conventional way.

Heating and mold-using method to achieve curved prod-
ucts has been conventional in the field of metal and plastic
industry. But, especially about glass, high temperature over
500° C. is needed for glass products and heat-treated glass
could return to originally flat shape if long lasting slow-
cooling is not involved. In addition, distortion could happen
if heat is not uniformly applied throughout the glass.

Moreover, due to the heating treatment of high tempera-
ture, there have been problems such as striking (color
change due to heat treatment), surface or internal defects of
glass by condensation of volatile component, functional
degradation of glass sensors, and color change of printed
resin. It’s also hard to control external diameter of curvature
under high temperature condition. Therefore, a way is
needed to achieve curvature of glass, which is able to
perform under low temperature to resolve the above prob-
lems of the conventional way.

SUMMARY OF THE INVENTION

Therefore, it is a primary objective of the present inven-
tion to provide a curved touch panel and a method for
fabricating the same to create a way to achieve curvature of
glass, without using heat of high temperature, by removing
stress using chemical etching on surface of either side of
chemically strengthened glass.

To achieve the foregoing objective, the present invention
provides a curved touch panel with a predetermined curva-
ture, which includes a curved substrate having a curved
upper surface and a curved lower surface, the upper surface
being chemically strengthened and the lower surface being
acid-etched, an adhesive layer disposed on one of the curved
upper surface and the curved lower surface of the curved
substrate, and a curved touch sensor plate with flexibility
having a curved upper surface and curved lower surface
disposed on the adhesive layer opposite to the curved
substrate, wherein the curved upper surface and the curved
lower surface are acid-etched, and the curved substrate, the
adhesive layer, and the curved touch sensor plate are
attached together.
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In a preferred embodiment of the present invention, a
thickness of the curved substrate may be about 100 um to
about 550 um.

In a preferred embodiment of the present invention, a
thickness of the curved touch sensor may be about 30 um to
about 100 um.

In a preferred embodiment of the present invention, the
predetermined curvature of the curved touch panel is due to
an attachment together with the curved substrate, the adhe-
sive layer, and the curved touch sensor plate.

In a preferred embodiment of the present invention, the
attachment may be formed after processed by preliminarily
hardening using ultra-violet curing and heating to exclude
airgap.

In a preferred embodiment of the present invention, the
attachment may be formed by molding and hardening.

In a preferred embodiment of the present invention, the
molding and hardening may use a mold with heat under
about 250° C.

In a preferred embodiment of the present invention, the
molding and hardening may use a mold with ultra-violet
curing.

To achieve the foregoing objective, the present invention
further provides method for fabricating a curved touch
panel, the method includes providing a substrate having an
upper surface and a lower surface, chemically strengthening
the upper surface and the lower surface of the substrate with
a predetermined depth, disposing a first acid-resistant layer
on the upper surface of the substrate using acid-resistant
material, slimming the substrate by acid-etching the lower
surface thereof, such that stress of the upper surface of the
substrate causes a curvature of the slimmed substrate, pro-
viding a touch sensor plate having an upper surface and a
lower surface, disposing a second acid-resistant layer on one
of the upper surface and the lower surface of the touch
sensor plate using acid-resistant material, slimming the
touch sensor plate to a thickness by acid-etching the one of
the upper surface and the lower surface without the second
acid-resistant layer, such that the slimmed touch sensor plate
becomes flexible, disposing an adhesive layer between the
slimmed substrate and the slimmed touch sensor plate,
preliminarily hardening the adhesive layer such that the
slimmed substrate and the slimmed touch sensor plate are
attached to each other by the adhesive layer therebetween to
form a preliminary touch panel without airgap, and molding
the preliminary touch panel into a predetermined curvature
while hardening the preliminary touch panel to form a
curved touch panel.

In a preferred embodiment of the present invention, a
thickness of the slimmed substrate may be about 100 um to
about 550 um.

In a preferred embodiment of the present invention, a
thickness of the slimmed touch sensor may be about 30 pm
to about 100 pm.

In a preferred embodiment of the present invention, the
molding and hardening further use a mold with heat under
about 250° C.

In a preferred embodiment of the present invention, the
attachment may be formed after processed by preliminarily
curing the adhesive layer to exclude airgap.

In a preferred embodiment of the present invention, the
molding and hardening further uses a mold with ultra-violet
curing under about 30 minute.

The curved touch panel and the method for fabricating the
same according to the present invention can be utilized in
any electrical devices, so that the present invention has the
following advantages:
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(1) The curved touch panel and the method for fabricating
a curved touch panel of the present invention can create a
way to achieve curvature of glass, without using heat of high
temperature, by removing stress of either side of chemically
strengthened glass. When stress of either side of chemically
strengthened glass is removed, the glass automatically
curves due to imbalance of stress between two sides. Then,
desired curvature of glass can be achieved by controlling the
above phenomenon. During this procedure, normally strong
acid such as hydrofluoric acid, nitric acid, ammonium acid
is used to reduce thickness of glass, which is performed
under low temperature to resolve the above problems of the
conventional way.

(2) The curved touch panel of present invention doesn’t
need varieties of molds or furnaces with high temperature,
curved glass may produce by chemically slimming one side
of chemically-strengthened glass and may achieve desired
curvature by controlling depth of chemical strengthening
and etching amount, and selecting an appropriate glass with
desired thickness such that bending and twisting of glass
may be avoided because there is no significant change of
thermal condition. Also, the whole production cost thus to be
competitive.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed structure, operating principle and effects of
the present invention will now be described in more details
hereinafter with reference to the accompanying drawings
that show various embodiments of the invention as follows.

FIG. 1 is a perspective view of a curved touch panel in
accordance with the present invention;

FIG. 2 is an exploded cross-section view of the curved
touch panel in accordance with the present invention;

FIG. 3A and FIG. 3B are a flow charts subsequently
illustrating a method for fabricating a curved touch panel in
accordance with the present invention; and

FIGS. 4A to 4G, FIGS. 4H-1 to 4H-6, and FIGS. 41 to 4]
are cross-sectional views schematically illustrating each step
of'the method for fabricating a curved touch panel according
to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list
of elements, modify the entire list of elements and do not
modify the individual elements of the list.

The invention will now be described more fully herein-
after with reference to the accompanying drawings, in which
illustrative embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. The terminology used herein is for the
purpose of describing particular embodiments only and is
not intended to be limiting of the invention. As used herein,
the singular forms “a”, “an” and “the” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of stated features, inte-
gers, steps, operations, elements, and/or components, but do
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not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof. It will be further understood that
although the terms first and second are used herein to
describe various elements, these elements should not be
limited by these terms. These terms are only used to distin-
guish one element from another element.

For clarity and conciseness of the description, parts may
be omitted from the drawings, and same reference characters
or numerals may indicate identical parts or analogous parts.
In the drawings, thicknesses of layers, films, panels, regions,
etc., may be exaggerated for clarity and may not limit
embodiments of the invention. If an element such as a layer,
film, region, or substrate is referred to as being “on” another
element, it can be directly on the other element, or an
intervening element may be present.

Although the terms first, second, etc. may be used herein
to describe various signals, elements, components, regions,
layers, and/or sections, these signals, elements, components,
regions, layers, and/or sections should not be limited by
these terms. These terms may be used to distinguish one
signal, element, component, region, layer, or section from
another signal, region, layer, or section. Thus, a first signal,
element, component, region, layer, or section discussed
below may be termed a second signal, element, component,
region, layer, or section without departing from the teach-
ings of the present invention.

FIG. 1 is a perspective view of a curved touch panel in
accordance with the present invention, FIG. 2 is an exploded
cross-section view of the curved touch panel in accordance
with the present invention.

With reference to FIG. 1 for a perspective view and FIG.
2 for an exploded cross-section view of a curved touch panel
1 in accordance with the present invention, the curved touch
panel 1 is applicable for an electronic device, and the curved
touch panel 1 comprising a curved substrate 100, an adhe-
sive layer 200, and a curved touch sensor plate 300. The
curved substrate 100 having a curved upper surface 101 and
a curved lower surface 102, the upper surface 101 being
chemically strengthened with a predetermined depth, in a
preferred embodiment of the present invention, the prede-
termined depth may be, but not limit to, about 9 um to 40
um, and a thickness of the curved substrate 100 may be, but
not limit to, about 100 um to 550 pum to achieve desired
curvature of the present exemplary embodiment. Here, only
one surface of the curved substrate 100 is chemically
strengthened, the stress generated on the upper surface 101
of the curved substrate 100 and cohesive force/condensing
force between the upper surface 101 and the lower surface
102 in the curved substrate 100 may be different. Note that
upon the lower surface 102 being acid-etched, the curved
substrate 100 may be curved in the direction of the upper
surface 101. That is, the lower surface 102 may become the
external circumference of the curved touch panel 1, and the
curvature of the curved substrate 100 depends on the pre-
determined depth during the chemically strengthening.

Moreover, the curved substrate 100 may serve as a cover
plate, such as cover lens for the touch panel 1, but not limit
to, the curved substrate 100 may include electric component
of the touch panel, and the curved substrate 100 may be a
transparent cover glass or a printed cover lens. The chemical
strengthening for the curved substrate 100 is a process in
which glass is fortified using an ion-exchange method, but
not limited to. The process is used for thin glass to increased
strength. As a result of the process offers an increased
surface compression that strengthening the glass without
creating distortions, and the glass surface is rendered harder
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and more resistant to scratching. With chemical-tempered
glass there is no risk of spontaneous breakage. In addition to
the ion-exchange method, any method for creating a stress
difference in the curved substrate 100 may be used in
accordance with the concept of the present invention. The
acid-etching of the lower surface 102 may use, but not limit
to, strong acid such as hydrofluoric acid, nitric acid, solution
with ammonium acid to slim the curved substrate 100 down
to a desired thickness, and the detail process of the slimming
and acid-etching will be further described in detail herein-
after.

The adhesive layer 200 may be disposed on one of the
curved upper surface 101 and the curved lower surface 102
of the curved substrate 100 according to needs of designer,
here, The adhesive layer 200 may be disposed on one of the
curved upper surface 101, and a curved touch sensor plate
300 with flexibility having a curved upper surface 301 and
curved lower surface 302 disposed on the adhesive layer 200
opposite to the curved substrate. The curved upper surface
301 and the curved lower surface 302 are acid-etched, and
the curved substrate 100, the adhesive layer 200, and the
curved touch sensor plate 300 are attached together through
the adhesive layer therebetween.

Here, the adhesive layer 200 may utilize optical clear
resin (OCR) or optical clear adhesive (OCA), which achieve
high transparency, low strain and low stress, are also effec-
tive for reinforcing device structures, and the OCR or OCA
uses herein may have photo-curable (e.g. ultra-violet curing)
or heat-curable properties, and the curing process includes
preliminarily hardening, i.e. preliminarily curing to exclude
airgap. That is, applying the OCR or OCA to one or both of
the curved substrate 100 and touch sensor plate 300, and
preliminarily hardening the OCA or OCR by ultra-violet
light to gel state to adjust thickness of the layer. The two
parts then being attached together and followed by a mold-
ing process. The attachment of the curved substrate 100 and
the curved touch sensor plate 300 being placed on the mold
made of transparent material such as quartz, glass, PC, or
Acryl, but not limit to, and then final curing process being
processed to form the adhesive layer 200. The final hard-
ening may use the mold with heat under about 250° C.
corresponds to the heat-curable properties of the OCR and
OCA, or may use the mold with ultra-violet curing corre-
sponds to the photo-curable properties of the OCR or OCA.

The curved touch sensor plate 300 is also acid-etched by
strong acid to slimmed a thickness thereof, and the curved
touch sensor 300 may be flexible after slimmed and without
being chemically strengthened, unlike the curved substrate
100. The curved touch sensor plate 300 may be a touch
sensor glass made of Soda Lime glass, but not limit to. The
preferably exemplary embodiment of the present invention
for the curved touch sensor plate 300 is that the touch sensor
glass with initial thickness of about 0.4 mm to about 1.1 mm
and is slimmed down to about 30 pum to about 100 um in
making the flexible touch sensor glass. the curved touch
sensor plate 300 which is processed to have straightening
tendency, i.e. opposite stress to balance the stress generated
by the curved substrate 100 to maintain appropriate curva-
ture of the curved touch panel. The curved touch sensor plate
300 used herein may include sensing patterns with different
direction, transparent electrodes made of conductive mate-
rial, buffer layers, insulating layers, etc. commonly used in
touch panel of an electrostatic capacity type or electrostatic
resistant type, therefore the detailed description will be
omitted.

From above, the curved touch panel of the present inven-
tion can be utilized in any electronic devices, such that the
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electronic device includes the curved touch panel. Specifi-
cally, the concept of the present invention can be applied not
only to two pieces of glasses, but also to glass-plastic
combination. For example, thinned flexible touch sensor
glass may be attached to an accomplished curved plastic
cover lens based on concept of this invention. The present
invention adopts a low-temperature process, under which
plastic can be handles properly, and the problems and
limitation due to high-temperature process such as high
production cost, pit or scratch of glass surface due to flaw or
crack of the mold, and heat deterioration of glass surface,
etc., may be avoided.

FIG. 3A and FIG. 3B are a flow charts subsequently
illustrating a method for fabricating a curved touch panel in
accordance with the present invention, and FIG. 4A to FIG.
4F are cross-sectional views schematically illustrating each
step of the method for fabricating a curved touch panel
according to the present invention.

Referring to FIG. 3 and FIG. 4A to FIG. 4], subsequently
shows steps of a method for fabricating a curved touch
panel. Firstly, providing a substrate 400 having an upper
surface 401 and a lower surface 402 (Step S401) with a
thickness T1, the substrate 400 may serve as a cover plate for
the touch panel 1, but not limit to, the substrate 400 may
include electric component of the touch panel, and the
substrate 400 may be a transparent cover glass or a printed
cover glass. The thickness T1 may be a thickness of glass
substrate commonly used for cover glass. Next, chemically
strengthening the upper surface 401 and the lower surface
402 of the substrate 400 with a predetermined chemical
strengthening depth T2 (Step S402), the predetermined
depth T2 may be, but not limit to, about 9 pm to 40 um, and
the strengthening of the substrate 400 is as same as the
strengthening of the curved substrate 100 mentioned above,
therefore the detail description thereof will be omitted.

After the strengthening the substrate 400, the strength-
ened upper surface 401' and strengthened lower surface 402"
of the strengthened substrate 400" generate. Next, disposing
a first acid-resistant layer 410 on the strengthened upper
surface 401" of the strengthened substrate 400' using acid-
resistant material (Step S403) to prepare for slimming the
substrate 400. The acid-resistant material may be printed or
sprayed on either side of the strengthened substrate 400' to
form an acid-resistant layer, here, the acid-resistant material
corresponds to the strong acid uses for slimming the
strengthened substrate 400' to protect the strengthened upper
surface 401'.

Then, slimming the strengthened substrate 400' by acid-
etching the lower surface 402' to a desired thickness T1' to
form a slimmed substrate 400" with a designed curvature as
a cover lens (Step S404), such that stress difference between
the strengthened upper surface 401' and etched lower surface
402" of the slimmed substrate 400" causes the designed
curvature. The thickness T1' of the slimmed substrate 400"
may be, but not limit to, about 100 pm to 550 um.

Next, providing a touch sensor plate 600 having an upper
surface 601 and a lower surface 602 (Step S405), the touch
sensor plate 600 with a thickness T3 is similar to the touch
sensor plate 300 mentioned above, thickness T3 is of about
0.4 mm to about 1.1 mm. Disposing a second acid-resistant
layer 420 on one of the upper surface and the lower surface
of the touch sensor plate using acid-resistant material (Step
S406) to prepare for slimming of the touch sensor plate 300.

After that, slimming the touch sensor plate 600 to a
thickness T3' by acid-etching at least one of the upper
surface and the lower surface without the second acid-
resistant layer 420 (Step S407), such that the slimmed touch
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sensor plate 600" becomes flexible. The thickness T3' is
within a range from about 30 um to about 100 um. After the
above treatment, cleaning of the slimmed substrate 400" and
the slimmed touch sensor plate 600' is performed carefully
to not let the strong acid remain (not shown).

Subsequently, disposing an adhesive layer 500 between
the slimmed substrate 400" and the slimmed touch sensor
plate 600" (Step S408). Here, various exemplary embodi-
ments of the disposing of the adhesive layer 500 between the
slimmed substrate 400" and the slimmed touch sensor plate
600" are shown in FIG. 4H-1 to FIG. 4H-6. In FIG. 4H-1, the
adhesive layer 500 may be applied on the slimmed substrate
400" first, then a center of the slimmed touch sensor plate is
put on a center of the adhesive layer 500 preliminarily. A
roller 430 may be used for attaching the slimmed touch
sensor plate 600' to the slimmed substrate 400", and exclud-
ing airgap therebetween by the adhesive layer 500. The
roller 430 starts from the center of the slimmed touch sensor
plate 600", and comes in contact with the slimmed touch
sensor plate 600' from a top surface thereof. Then the roller
430 starts to press the slimmed touch sensor plate 600" to the
slimmed substrate 400" from the center to the periphery of
the slimmed touch sensor plate 600' to form an attachment
of the slimmed substrate 400", the adhesive layer 500, and
the slimmed touch sensor plate 600'. FIG. 4H-2 shows the
roller 430 starts from a side to roll to another side of the
slimmed touch sensor plate 600'. FIG. 4H-3 shows a similar
setup as FIG. 4H-2, except that the side of the slimmed touch
sensor plate is put on a side of the adhesive layer 500
preliminarily. The adhesive layer 500 used here is as the
same as the adhesive layer 200 mentioned above, therefore
omit the detail description.

FIG. 4H-4 shows that the adhesive layer 500 is applied on
the strengthened upper surface 401", and both sides of the
slimmed touch sensor plate 600" are respectively put on both
sides of the adhesive layer 500, preliminarily. The roller 430
then starts to press the slimmed touch sensor plate 600' to the
slimmed substrate 400" from the center to the periphery of
the slimmed touch sensor plate 600' to form an attachment
of the slimmed substrate 400". A configuration of FIG. 4H-5
is similar to the configuration of FIG. 4H-4, except that the
roller 430 starts from one side of the slimmed touch sensor
plate 600'. FIG. 4H-6 shows the using of a mold 431 to press
from both up and down sides of a to-be-attached structure to
form the attachment of the slimmed substrate 400", the
adhesive layer 500, and the slimmed touch sensor plate 600'.

Afterward, preliminarily UV curing the adhesive layer
500 such that the slimmed substrate 400" and the slimmed
touch sensor plate 600" are attached to each other by the
adhesive layer 500 therebetween to form a preliminary touch
panel 800 without airgap (Step S409), as shown in FIG. 41.
Here, a preliminary touch panel 800 formed after use a light
source 700 to firstly harden the attachment of the slimmed
substrate 400", the adhesive layer 500, and the slimmed
touch sensor plate 600, and to ensure the airgap may also be
excluded.

Molding of the preliminary touch panel 800 is then
performed to obtain a predetermined curvature while UV
curing the preliminary touch panel 800 to form a curved
touch panel (Step S410), as shown in FIG. 4J. Here, the
preliminary touch panel 800 is further treated in a chamber
1020, such as autoclave or ultra-violet curing chamber, for
final hardening the adhesive layer made of OCR or OCA.
The hardening of the preliminary touch panel 800 comprises
using a mold 900 with ultra-violet curing by a light ultra-
violet source 1010 under about 30 minutes. In addition to the
ultra-violet hardening, the heat hardening may also be used
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for final hardening. In a preferred embodiment of the pres-
ent, the light source 1010 may be a heat source, and the heat
hardening may under a temperature of about 250° C. The
mold 900 with a desired curvature is utilized in the molding.
The preliminary touch panel 800 may be molded by helping
of the weight of the mold 900 to accomplish the curved
touch panel, and the curvature of the completed touch panel
may be R400 to R40 or less. The mold may be make of
transparent material such as quartz, glass, PC or Acryl, but
not limit to.

In summation of the description above, the curved touch
panel and the method for fabricating a curved touch panel of
the present invention can create a way to achieve curvature
of glass, without using high temperature, by removing stress
of either side of chemically strengthened glass. When stress
of either side of a chemically strengthened glass is removed,
the glass automatically curves due to imbalance of stress
between two sides of the chemically strengthened glass.
Desired curvature of glass can be achieved by controlling
the depth of the chemically strengthening and the etched
thickness. Strong acid is used to reduce and slim the
thickness of glass, which is performed under low tempera-
ture to resolve the above problems of the conventional way
under high temperature.

While the means of specific embodiments in present
invention has been described by reference drawings, numer-
ous modifications and variations could be made thereto by
those skilled in the art without departing from the scope and
spirit of the invention set forth in the claims. The modifi-
cations and variations should in a range limited by the
specification of the present invention.

What is claimed is:

1. A curved touch panel with a predetermined curvature,
comprising:

a curved substrate having a curved upper surface and a
curved lower surface, the upper surface being chemi-
cally strengthened and the lower surface being acid-
etched to be slimmed down to a thickness of about 100
um to about 550 pm, wherein a curvature of the curved
substrate is caused by a stress difference between the
chemically strengthened upper surface and the acid-
etched lower surface;

an adhesive layer disposed on one of the curved upper
surface and the curved lower surface of the curved
substrate; and

a curved touch sensor plate with flexibility having a
curved upper surface and curved lower surface dis-
posed on the adhesive layer opposite to the curved
substrate, wherein at least one of the curved upper
surface and the curved lower surface are acid-etched to
be slimmed down to a thickness of about 30 um to
about 100 pum, and the curved substrate, the adhesive
layer, and the curved touch sensor plate are attached
together.

2. The curved touch panel of claim 1, wherein the
predetermined curvature of the curved touch panel is due to
an attachment together with the curved substrate, the adhe-
sive layer, and the curved touch sensor plate.

3. The curved touch panel of claim 2, wherein the
attachment is formed after processed by preliminarily hard-
ening to exclude airgap.

4. The curved touch panel of claim 3, wherein the
attachment is formed by molding and hardening.

5. The curved touch panel of claim 4, wherein the molding
and hardening use a mold with heat under about 250° C.

6. The curved touch panel of claim 4, wherein the molding
and hardening use a mold with ultra-violet curing.
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7. A method for fabricating a curved touch panel, the
method comprises following steps:

providing a substrate having an upper surface and a lower
surface;

chemically strengthening the upper surface and the lower
surface of the substrate with a predetermined depth;

disposing a first acid-resistant layer on the upper surface
of the substrate using acid-resistant material;

slimming the substrate by acid-etching the lower surface
thereof to a thickness of about 100 pum to about 550 pm,
such that a stress difference between the chemically
strengthened upper surface and the acid-etched lower
surface of the substrate causes a curvature of the
slimmed substrate;

providing a touch sensor plate having an upper surface
and a lower surface;

disposing a second acid-resistant layer on one of the upper
surface and the lower surface of the touch sensor plate
using acid-resistant material;

slimming the touch sensor plate to a thickness by acid-
etching at least one of the upper surface and the lower
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surface without the second acid-resistant layer to a
thickness of about 30 pum to about 100 pm, such that the
slimmed touch sensor plate becomes flexible;
disposing an adhesive layer between the slimmed sub-
strate and the slimmed touch sensor plate;
preliminarily hardening the adhesive layer such that the
slimmed substrate and the slimmed touch sensor plate
are attached to each other by the adhesive layer ther-
ebetween to form a preliminary touch panel without
airgap; and
molding the preliminary touch panel into a predetermined
curvature while hardening the preliminary touch panel
to form a curved touch panel.
8. The method of claim 7, wherein the molding and
hardening further use a mold with heat under about 250° C.
9. The method of claim 8, wherein the molding and
hardening further uses a mold with ultra-violet curing under
about 30 minutes.



